Abstract
Introduction
Development of the renewable energy supplies worldwide seems inevitable due to limited natural fossil fuel resources and the need to increase the security of the energy supply of individual countries. Moreover, a fundamental advantage of renewable energy sources is the fact that, apart from the energy production effect itself, they offer a positive environmental effect, including the reduction of conventional fuel consumption and curbing harmful emissions of CO 2 .
By promoting the development of renewable energy supplies, the European Union hopes to reduce reliance on imports of fossil fuels from outside the EU and create new jobs associated with this sector, hence in recent years it has directed its energy policy towards supporting the development of renewable energy supplies. The path it has chosen to achieve this goal is the realisation of the energy and climate package, also named the "3x20% Package". It provides for increasing the share of renewable energy up to 20% of the overall energy consumption in the European Union by 2020. This goal will be very difficult to achieve, since investments in renewable energy sources -being very specific expenditures in tangible goods -require huge outlays, often at the cost of other sectors and branches. Moreover, these investments are of a long-term nature, requiring adequate legislation to ensure they provide an appropriate return rate for investors. The purpose of this paper is to:
• define the factors determining the share of the renewable energy supply sources in the energy consumption balance of the European Union, • explain the idea underlying the Climate and Energy Package and determine the status of fulfilment of the provisions relating to the sources of renewable energy, • review the prospects for the development of sources of renewable energy in the EU by 2020.
The Idea of Renewable Energy Sources, and Their Share in the Energy Consumption Balance of the European Union
A simple classification divides sources of energy into renewable and nonrenewable. Non-renewable sources include fossil mineral fuels such as hard coal, lignite, crude oil or natural gas. These sources are finite and their quantity Significance Of The Climate And Energy… 47 is limited. The rate of their extraction has been rapidly increasing in the last century and is still very high; the world's supply of these resources has become severely depleted.
On the other hand, renewable sources are characterised by a specific feature -their exploitation in a given place does not deplete the general resource: solar radiation, wind, rivers, sea currents and tides, and biomass (Ligus 2010) .
In the report of 1972 published by the Club of Rome (The Limits to Growth Meadows, Meadows, Randers, Behrens, 1972) a pessimistic scenario for the world was presented, predicting that natural resources would be exhausted (by 1990 the entire supply of oil and gas resources was predicted to be depleted) and, due to their insufficient quantity, interruptions in their supply were to inevitably occur. While these predictions have not materialised, nevertheless today some people still think that the world's production of crude oil has reached its maximum, so-called "peak oil", which means that further deposits will be more difficult to find and extract. Others point out that new discoveries of oil in Brazil and shale gas in the USA, as well as deposits of alternative minerals, recede the spectre of collapse of the fuel supply, and contradict the theory of exhaustion of resources. The discourse has stimulated the search for fuel substitutes and the development of new technologiesincluding renewable sources of energy.
In connection with the limited character of resources as well as events such as oil shocks, gas crises, and spikes in fuel prices, the European Union has strongly engaged in the development of renewable sources of energy. It became one of the priorities of European energy policy, interlinked with its three principal goals:
1. Energy security of EU countries 2. Competitiveness of the EU economy 3. Protection of the natural environment against the harmful effects of energy production, supply and consumption. Moreover, the utilisation of local, renewable sources of energy facilitates the diversification of energy supply, which is deemed to be very important in the context of the EU's strong dependence on fossil fuel imports. Apart from increasing the level of self-dependence in terms of energy, the use of renewable energy sources also offers environmental advantages. The main attractive feature of renewable sources of energy is their substitution of high-emission fossil fuels. They thus play a key role in the realisation of the EU's idea of decarbonisation of the economy and its climate policy. The European Union also counts on social effects stemming from the utilisation of renewable energy sources, such as the creation of additional employment opportunities and the economic stimulation of regions.
In 2012, the total energy needs of the EU, in terms of its gross consumption of energy, consisted of 34% oil, 24% natural gas, 15% fossil fuels (coal), 14% nuclear energy, and 13% by energy from renewable sources (hydropower and wind energy) (Energy challenges and policy, Commission contribution to the European Council, Fig. 1 ). The share of energy obtained from renewable sources is highly diversified across European countries (Fig. 2) . It differs significantly and evolves due to geographical conditions such as the presence of mineral deposits and their accessibility, policies adopted by individual countries (including financial incentives), technological progress, decarbonisation requirements, and development of the home market.
The following countries have the largest share of energy obtained from renewable sources in their energy mix: Sweden, Latvia, Finland, Austria and Denmark.
The share of energy obtained from renewable sources in the EU's overall energy balance has been systematically growing. This is primarily due to ecological debates, energy safety considerations, and the Climate and Energy Package adopted in 2008. 
The Climate and Energy and Energy Package Gives the Green Light to the Development of Renewable Energy Sources
The Climate and Energy Package adopted in March 2008 presents the assumptions of the European Union's energy policy, the so-called "3x20%" goal, which has to be fulfilled by member countries by 2020 and includes:
1. An increase of the share of energy obtained from renewable sources to 20% of the general energy balance of the EU; 2. The reduction of CO 2 by 20%, when compared with emissions from 1990; 3. The reduction of the overall consumption of energy coming from primary sources in the European Union by 20% against the basic prediction for 2020, presented in 2007. Additionally, it was agreed that the share of biomass in the total fuel consumption of transportation across the EU will increase to 10% (Green Paper. A 2030 framework for climate and energy policies).
The above-mentioned paper is a regional initiative aimed at finding fast and effective ways to stop climate change. It should also help break the connection between economic development and the degradation of the natural environment. The package is intended to be the basis for the introduction of radical changes in the functioning of the energy sector across the EU, since it is the energy sector, far more than transport and industry, that is responsible for high emissions. The package includes four directives concerning: promotion of the use of energy from renewable sources, reduction of greenhouse gas emissions, broadening and strengthening of the Union's system of emissions trading, and geological storage of carbon dioxide. Moreover, two general communications were issued on supporting early stage demonstrative actions in the area of balanced energy production from fossil fuels, and general guidelines up until 2020 (Table 1) . Energy in 2020) .
The Directive established the general limit for specific states of their target share of energy from renewable sources (see Table 2 ), and the precise method of calculating it, assuming as a benchmark the share of energy from renewable sources in 2005. With respect to the decisions concerning the use of energy from renewable sources in individual countries of the EU, a compromise has been reached and it was agreed that the target will not be identical for all member countries. For instance Denmark, whose total share of energy from renewable sources in 2005 amounted to 17% was targeted to achieve 30% in 2020, while Poland which used 7.2% of renewable energy in its total consumption of 2005 needs to reach 15% in 2020 (Pach-Gurgul 2012) .
Increasing of the share of energy from renewable sources in the structure of production and consumption of power in the EU is a difficult and very expensive task. It requires implementation of solutions supporting the growth of this share and at the same time leading to lowering the costs of production of renewable energy, consequently improving its competitiveness.
The necessity to support renewable energy sources stems first of all from the much higher cost of production of renewable energy compared to energy based on conventional sources. The reason for this is the high capital expenditures that accompany launching renewable installations and connecting them to the network. Another important consideration is the discontinuous character of renewable sources -implying the need to supplement them by conventional sources of energy, together with the accompanying costs of balancing power supply systems, as well as incomplete legislative measures, which can raise concerns in investors.
There are several ways to support the development by EU countries of production of energy from renewable sources (Table 3) .
A popular form of support for the development of renewable energy is the mechanism of feed-in tariffs (FiTs). In the case when these tariffs have a longterm character, they allow the investors to evaluate the efficiency of the investment (including its payback period) in a more effective way, thereby encouraging them to invest in such energy sources. In connection with the Quota Obligations (QOs) of the distribution companies, these tariffs constitute a significant factor for co-financing projects in renewable energy (Motowidlak 2012) .
Another instrument for supporting renewable sources of energy are tax incentives. Such a form of support for EU member states is guaranteed by the provisions of the 2003/96/EU Directive. These perks may take the form of incentives for investments in the renewable energy sector (the supply of proinvestment instruments) to initiate their utilisation (post-productive supply instruments).
Subsidies and all types of grants constitute a non-refundable form of financial support of projects in renewable energy. They are not of a market type and are usually applied at the early stages of renewable energy development. In order to meet requirements concerning renewable energy, EU member states have worked out and implemented their own national programmes for supporting and promoting the creation of renewable energy. These programmes reflect the diversity of available systems of support and the varied financial possibilities of EU member states. It must be stressed that financing the above programmes is a burden for the budgets of member states, and this fact, especially during the economic crisis, has put a question mark over the future development of renewable sources of energy.
The Degree of Implementation of the Provisions of the Climate and Energy Package Concerning the Development of Renewable Sources of Energy in EU Member States
The economic crisis, which especially hit the countries of the Euro zone, has also affected the realisation of the provisions of the Climate and Energy Package, including those pertaining to renewable sources of energy.
In 2010, the majority of EU member states managed to cope quite well with increasing the usage of renewable sources of energy in their energy balance, including for example: Austria, Bulgaria, Germany, Denmark, Estonia, Lithuania, Romania, Sweden and Slovenia. It is also worth emphasising that Spain and Italy -countries undergoing significant economic problems during the economic crisis -had earlier belonged to the group that were dynamically developing renewable sources of energy (cf. Table 4.). In spite of the crisis, the share of energy from renewable sources in the entire EU in 2012 amounted to 13.0%, in comparison to 8.5% in 2005 (Energy Challenges and Policy, 2013) . According to the most recent data from 2012, the first country which exceeded the objective for 2020 was Estonia, which achieved an almost 26% share of renewable energy in its energy balance, with its objective for 2020 being 25%.
The lowest share of "green" energy in the EU was in Malta (0.4 %, with the objective being 10%) and in Luxembourg (2.9%, with the objective being 11%) (EU Energy, transport and environment indicators, 2013) .
It should be stressed here that by mid-2011, the EU was the world leader in the development of renewable sources of energy and had devoted great financial resources to this objective -much larger than those designated for the same objective in China or the USA (cf. Fig. 3 ). The intensification of the effects of the crisis within the Euro zone led however to a decrease of investments into renewable sources of energy in specific EU member states. Also, there was a reduction in the supply of resources to framework funds and programmes created at the EU level for the purpose of supporting its renewable energy sector. Increasing unemployment and the indebtedness of countries during the crisis re-ignited the discussion whether given EU member states could afford the development of renewable energy sources, and inasmuch as this is an expensive source of energy the point of subsidising it was questioned. Subsidies which in recent years supported prosperity in this field are, in times of crisis and looming cutbacks, unfortunately treated as a burden to the budget and to the final recipients of the energy. The real costs of renewable energy are turning out to be too high for many European economies. Experts are certain that a mechanism of subsidising should exist in some form or other, as the production of solar and wind energy is very expensive. However, the current permissive legislation concerning the determination of forms and conditions of subsidies within the EU does not work.
In order to combat the effects of the economic crisis, the EU member states decided to introduce cutbacks, thereby limiting their support for the renewable energy sector. In the face of growing unemployment rates and increasing debt, the financing and subsidising of the renewable energy sector was reduced. At the same time, sudden changes in the systems of support were introduced, in some cases having a retroactive effect, thus leading to investor uncertainty and limiting investments in such sources of energy. Entrepreneurs were hampered in their investments.
The limitations on subsidising the renewable energy sector, having the consequence of leading to a slow-down in the development of renewable energy sources, were heaviest in Spain, Germany and the Czech Republic, but also in Italy, Bulgaria and Great Britain.
Spain was the first EU country to admit that it could not afford further support of new investments into renewable sources of energy at the required level of subsidising. This country -a world and European leader in the use of renewable energy in 2001 -had a share of energy coming from renewable sources exceeding 30%. Subsidising wind farms and photovoltaic cells was supposed to make renewable energy a new source of economic growth that would hasten the creation of new jobs (Hiszpania nie będzie liderem w wiatrowniach, [Spain will not be the leader in wind farms], 2012). However, the economic crisis changed economic priorities, the result of which was that investments into renewable sources of energy were almost completely stopped in 2013. Italy has been coping with problems similar to Spain's. In Italy, the system of governmental support for renewable energy is currently being reformed, as existing regulations are becoming too expensive. The system for subsidising existing renewable energy has led to the situation whereby the supply of energy coming from renewable sources exceeds the demand. Italy is now another country which has decided to reform its system of subsidising renewable energy (System wsparcia dla energetyki odnawialnej we Włoszech potrzebuje zmian, [The system of subsidising renewable energy in Italy needs change. 2011).
Also in the Czech Republic the economic crisis has resulted in a problem with subsidising renewable sources of energy. The FiT system for solar energy in the Czech Republic was commenced in 2006, as a result of the fact that the Act on promoting renewable sources of energy obligated the sellers to purchase energy from solar plants at a price several times higher than the market price. Additionally, energy producers received exemptions from income tax for a period of five years from the moment they became connected to the network. In the system of subventions, the corrective mechanism was envisaged to consist of a decrease of subventions by 5.0 % annually (Status of Photovoltaics in the European Union New Member States, 2011). It was assumed then that with the development of photovoltaic cells, the cost of energy production would gradually decrease. However, the prices of photovoltaic cells were dropping much faster than had been predicted. In such circumstances, subsidies which were meant to guarantee a return on investments within eleven years allowed investors to gain this return within only four. Starting the FiT system resulted in the sudden growth in the number and power of photovoltaic cells in the Czech Republic. There was a sharp increase in the number of solar energy plants, from fewer than 1500 in 2006 to almost 13,000 in 2010. During the economic crisis, this sudden increase of power generated by the installations containing photovoltaic cells became a burden for the Czech economy. The guaranteed sale price for solar energy, as well as EU and state subsidies, resulted in public pressure to increase electrical energy prices. The increase in electrical energy led to an increase in prices of consumer goods, which was highly inconvenient in the time of crisis. Therefore, in November 2010 the law on supporting renewable energy was changed in the Czech Republic. The provisions limited subsidies only to solar cells in the roofs or walls of buildings, and withdrew these subsidies from installations not connected to the network (Solar subsidies cut by more than half 2011). The five-year period of "tax freedom" for producers of renewable energy was abolished.
In the case of Germany, the basic motive for the limitation of subsidies for photovoltaic cells was the effect of these subsidies (similar to the Czech Republic) on the price increases in electrical energy and, therefore, on the prices of consumer goods across many branches of industry (Motowidlak 2012) . The increases in these prices also affected many households.
Conclusions
The Climate and Energy Package raises many controversies and disputes. The reservations are voiced, first of all, by the countries in which the production of energy and heat is based, to a large degree, on high-emission hard coal and lignite (e.g. in Poland, where more than 90% of electrical energy is produced from hard coal and lignite). Such fears are also raised by the EU countries in which GDP, measured per capita, is low (mainly the new EU-12 member states), and whose further economic development is strictly connected with an increase in the demand for energy. Also the countries in which the energyconsuming industry is highly developed point out the risk of becoming uncompetitive, which might lead to a shift of the production of, e.g., cement and many other energy-consuming and heavy-industry products to the countries with less strict policies concerning the emission of greenhouse gases (carbon leakage). These doubts were intensified by the economic crisis of 2008, and in particular the crisis of the Euro zone. Large state debts, immense unemployment and the difficulties in the banking sector raised the question whether reaching the targeted 20% share of renewable sources of energy in the overall energy balance of the EU should still be a priority, given such grave economic problems.
In spite of difficult economic situation in the European Union, creating many financial, administrative or infrastructural and location obstacles for the development of renewable energy, this sector is however still developing.
The ambitious plan of the European Union to meet the majority of its energy needs with energy coming from renewable sources brought about the necessity to create new legal regulations concerning the support of diversified directions in the use of renewable sources of energy. By means of implementation of many directives, the EU made every effort to create legal instruments promoting the use of renewable sources of energy. In order to attain this ambitious goal, the member states introduced various systems supporting the development of such sources. Some of these systems are based on guaranteed prices, green certificates and tenders, whilst others are based on subsidies, grants or tax exemptions.
It can be observed that in the states which primarily subsidised and cofinanced, a rapid development of the renewable energy production sector was observed; e.g. a government programme in Germany supporting wind energy and the application of a system of guaranteed prices made this country become a world leader in this area in less than twenty years.
It must be stressed that reaching the 20% share of energy coming from renewable sources in the EU energy balance by 2020 will depend on the economic situation of the EU, the methods of finding their way out of the economic crisis employed by given member states, but above all on further financial support.
